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(54) PIXEL DENSITY CONVERTER 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a pixel density converter that 
is constituted only with two line memories and has a provision for low 
magnification. 

SOLUTION: A first reference line to obtain an output line is stored in a 
line memory 8 through a selector 9 that selects an input image signal 
1. Lines from a next reference line to a line preceding to a final 
reference line are added to the contents of a line memory 7 by an 
adder 6 and outputted again to the line memory 7 and added all and 
the result is stored in the line memory 7. When the final line to be 
referenced is received as the image signal 1, the input image signal 1 
and outputs from the line memories 7, 8 are given to a density 
calculation section 5. The density calculation section 5 makes density 
interpolation, based on the data by the projection method. 
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9 4 y * * 'J 8 Offi^ 1 9m a n J: ffMM tit 4 o T V > 
b. JP©S2 9«. 3RSS2 8-l«iii7J. 74 y** 
V7<7>tZJl. fcitf. SU£SS2 8-2tf>aJ:*£M3tU 

ss&s&3o«£s. sis$&3o-ro. J0S«»2 9<0ttS* 

Ztllc£-?X, 0U.tfpO~pm<*)m5'f 

*^ai^is^«rff-s-ra^- 7>f^^y7^ai^ii 

2i=2«- l pi, ^^^eyscoaifltepo, A:toHtft 
flW-lttpm-C***)"^ 

(bn • pm + I^i'-'p i+an • p0) Xfg$ 

imaztixttiumim^i otLx&jjztib. 

[0 0 37] Z<?>£o£.. #&Bjrm» A.j}Ztlh¥- 
^^tc3oL*»4<> S&#3§li2ot-J:<. «■ 

46. «i.(f«£3|W)a9^L^flljKi:it«!SUT<#Stfll 

[ 0 0 3 8 J 0 3 I* , *%H<aB^&3dAgS<r>8 1 

4. H3fc*»lrVCIi. ±j*»H1 OfcPWL 21 
K»h>W«WMt«LT^*. 03 (A) — (H) t*0 
10(A)- (H) tm&TbZ. S3 ( I ) i&JAy 

*%y7*>ii»]&KU @3 (J) mja y^t'J8« 
ai^sr^-r. S3 <k) 1*0 10 (n> fcipitt. aa^j® 

100 3 9] A *-^;M*iaa^2 1 fcfct vc<*-i^ 

8Wg#2#T?7 L < :/tC*-»T*»fc05-f ^PMg^3 



4£tff3#4«9i£»£03 (D) fc^rTipjCjUffUT 

*2*»T^<< r{C4-?TA>4<05>f y|3]ffl<i#3<oa 
03 (C) 3 fc*9ykt-t. 4*-:T/U 

ttjD3S2 1 oaj*^SBBt/'J«^«»2 3 fci 9S» 
S5t^aa5bn(^BI^-S. ^&S5i:^y^2 2coai 

■c. HftttvxhJf-f *-7M«pwii2 i^w *- 
m^J303 (e> tz^tvz^i. &tz. 

SIS? 2 3-C4m3*Ut'M£atb nlia nfiC{iiS52 6CA 
a n»iiJSB2 6tc*iVvC £«D'Maa5b nisitf 
fi£P4*»*> «g*-bn) 0»N&« an ***>*. 
[0040] 5^(1) UiV^TAAMI 

-snfcLTdOtfA^SiiSfcs 4£l/**9tt£*i*ai 

y 7 towcii? y rttfttffr . * 4 s >^ 

( 2 ) -C'liX^BMm^ 1 1 LT d 1 **A7J§tiS . - 
cOB^Ktl^^^tUSjfio^lidO^ai^SixS* 5 . -b 

i^^^ 9«A*a«ffi# i 7 a y**v 8 

9-f >-jt*y8lcli<lOj8if*«**flM»*tL*. 
jDffli6<±9'f>'^ ; £y 7^aj^tA^S«ft^"l t«r 

Jmwtr9-f y^c*y 7tc«^?-*&*<. ico^-cw 
9^^*y7co^i^yr$ifi-cv>6^T. 5>fy 
ywi d i #tgift$*is . 

[004 1 ] ^^f$^^ (3) TliJAy** V8l£* 
0>&£dO*&$?t-&. ?Ay**V7iidlt: 
aWT*-£*>t\ »DKS86(i:A*B«m#l fc LTA^>? 
ixid2fcHll»:L.'rd l + d2£7-f ^^E'J 7C*SW 

[0042]»:^-f sy^(4) t*^tfc?-fy^ 

*y8«*«)3ii*dOtflMW-tfcl:*»t. JD»S6« 
AAWUt^l t LTA7J$ilS d 3 1 54 y^'J 7 
«a»r* 6 d 1 + d 2 itm LX d 1+ d 2 + d 3 «: 

?Ayx*V7izmrt-&. d<^^4 s^/ts 
a//jN»^-i8gB2 3*»^a5*sns^*oa»ao4nsc<i 

cr«SRSi:54^^>'^22^<li:*<^L<^:*. * 
ntHktmA *—7fiWHfiT9 T-tzfb**)-. A *- 
y;WMJin»:»2 1 % SSR//JMBt*«IS52 3 . a n«aigi5 
2 6* t ±j£<0<J:dtcSftf^r** { . ®efS5«Obn, an*< 

•e*t-eniras»28-i. 2a-2fc&&2ti&. 

1 0 0 4 3 ) ^4 S ( 5 ) l£*ivvr , A^HflMt-t 
ltbTd4* { . ■?4>'^ j ey7*^dl + d2 + d3 
54 y^^ y 8*>fe d O^ix^Jh-A^J s#u. . A 
7JHfR^# 1 #A:fc$iX$*£3s2 8- 1 Wis 

*<A*$*T.-CfeO. bn • d4#ff*$fc.£. 5 
A y** >J 2<oaj^**A^)*it*«»«&2 8 -2Cli, 



(7) 



0-229491 



n) <0/JMSt«an*tA^ilTfeO. an • dOtffttl 
2tl&. iDJKS2 9tli, 311^28-l^ai^Tfcl. 
bn • d4fc. *3S:#28-2<oaj^-C*San • dO 

1 + a 2 + d 3 &±xim-r & . a»trJP®ll2 9 (Cj; 

(an-d0+dl+d2+d3+bnd4) XfclfS 
tftt*3*lT tfefilHftfl^ lOtUOO j&'ffl* $ ft 
S. 

[0044] ?4 5>^(5) Tfcfc. <fcOig«£ 

ai<Ofcfcco^94>fc&Sd4£-kU?*9;&'a«a 
T94V**y8te@«$-£4fcfcU;:. 94X**y 
7<0?>JT*<4T:6r*>fia. d«(ctT^-<5y^(6) 
- (9) Tli94 io< : ey8l±d4£-£tf>jfc:fc«J#U 

9 4 ^> * u 7 issidrs 6 tc «k saas^m^w^s^t- 

£. * LT*4 5 ^ ( 9 > XlSUSM *-7VWl*W 
7T4 7b%&<7>X\ ?4 S^/(10) KfcWCAA 
Wfeft-f- 1 1 LXA.Jj*tli> d 9 fc b n tfsBS. 9 4 y 
8*>fetiJ^$^S d4 t a n<^>*SjO«17^ftS 

ti: £ft$>*>3ftj«s»fc94 y**V7&t>tbjj 

Ztl& d5 + d6 + d7 + d &<7)ffl£mbe>mfflm2s 
29X*wm.2tl, $fefc*»H3 0-Cfig^4 tnmttf 

[0 04 51 i^idfc. I§l t«f*"C#H^-& ^ Aytf 

m^xi,. ani*-r£94 >wwsc*«»tTBti« 
io-ra^Sf^tt^^ a £ t #T'£ * . «£*-ei4* 

[0 0 46] E4 is. *wmmmmmzmm.cr>w,2 
<r>m^<nmm^^n^Mxh * . bm» . h 1 fc R«<o 

lit' / hpsgrc&s . ±*e*>tB i «o*ttojwatei3^ 
Ttwi Lfc J: 9 tc , ioasse ic «* zmfmmt?Jim&. 
m^i<r)tm£*)i>$><%t>*stmtf*>&. ±jw>»i 
oiitefioj^s-eiiittoirf am lx 94 yx^y 

7Sr«j£U:. £<0«kd^r«flg-C{i, /h^fgsfsct® 
W5reiK«*L J: d t-f&k 94 X**»J 7«tv MI 

iWMi. £^S20)igf&Di®s-ra94 y 

y->«*UfrJB^*£k*»T**. M&tKAfflMB 



^l#8b*-y h<?)t%* 2 5>f y«OlD»Tli:9h'-/ 
4 94y«*njrCfcU0h^H&Mi:*r4. £W0g& 
fOJgSB-Cli:. 94 y**y 7i:LT8b*>y hfl0t»O* 

[0047] ±aW)J: o «amff6attMaHU;IAftB 

MHKtfl 114. W*6««WMS*t9-f v^*U7 
<Ob ? hHfcr|UE6-r*»IIS:^-&. 0y*.tf94 f** 
U 7 K4 94 ytt<v&&m*xi8m-&%r&tzte. T& 
2bVi»*flji)jftT*. £*tf£J:-»TW£tt**i Of 

[0048]-^ 94XX^»J7te««3:fVO^t' 

* NWKttifcf-im. ^i*Jn®S6-^ia2(;* 
-fjD»H2 9 tAy-J L&tt'CttlfHfcft'*'?'? v^*r*> 
«W»KWW*fr«r;i.*v*. **>fc», tVMMBWi 
214, 94 V**y7<C*»3ivO>4b , -y hiaS$ix 
^x-^i-ti:^)«H»fc^-to WiHftvMOWl 1 
•CTt42b*«yb$-«I0feTfe*^fcii. Tffi2t'>y KSr 
fttnU t,fccOt'«yh»:tlMLTlll®:S6-«5>02K^-r 
WHI2 9ICA*-*-*. iivtciot. *Btt3g6^DllSL 
«2 9 lc*3^T*S6^UnS:SISiSrfi : ^r $ . 

[0 04 9] mmb UTAftW««^l*<8b' y K 
94y^^'J7fc8b' y H4aT'*^i>^i:L.. 494 V 
*TS»*8Wfc«>2: Ut'7 MBBVl 1 . 1 2X\t 
2 b -y hcoaS-Srff^: Jofit3S6li. 8b* >y b 
C0A^3®««^ 1 1 . t* >y hDSSW 1 2 TPlS?n7t 1 
Ob*yMJlF*3^W#ft^-i:^J033L^S. 4 94y*T*> 
Ja»te»»4 1 o b'-y hjart-e*& . b y MR 

S3 1 1 T'i4. JDSSS6^J: bHmt&m)>l>TGL2 b y 
h^WOf&T. 94y>«U7(cWR««&. 94^ 
=EU 7*>4»a}-ij§<tS 8 b y hOM«ft^li. b y 
S3 1 2 TTfiC 2 b' -y hf«p$ix. 1 0 b y V<m& 

Z<7)XolzLX8t:>y h«c094 y^^'J 7 tJBWT* 
^1 Ob y NWflWtfflS-JSMlWtCfil^-^-r^*. 
[0050] b'«y hSSSS 1 1 £*5l vCpSE-f 6 b-y b 
»li, £<0m2<05ISfi<r)JgffiT»ilI«i:LT^S. 
b-y h«lilR'5fil3«/iv?)flS*fc:«J:o-CS45tSix&#J!a 

94 ^s^jct-rift^-mif jtv-fc. 

IStft^4c«J0»T6by h»<50Sa»S:*B&L^O, b'-y 

h*/7bmmft%'**z'). fr&miM&izji^xsm 

LXti^. b'/MBBSRl 2tt s tfvMMEtfl lt= 
feltSi^W?Soi2<Oil^^^i.tfiV^. b'-y 
h tfOftUPtrtT'Sr 5 #JlTf 5 b -y h OfiHiffiSTA 
6. 5r«. c<0J:d^b'.y h^i;J:oT«Si:9>fy« 

asffloffi^fiT-r***. T(a<oab-yh-c*«>tufs 

Si^iUi H raster £ i k Ji^ ^. 
[ 0 0 5 1 ] a5li, *y^O@S5«SS^B^3 



(8) 



HIB- 5 ! 1 ! 0-2 2 94 9 1 



cry-wt^tmm-cht. m#n*&\t®i , 02. 

04 k |ii«-e*>* . 3 1 li^a-rr *> & . ±j&D&2 

OUtfi^JBSS-C'tis b'y hifggi&l 1 , 1 2fcfcVvC|R| 
[0052] mtli2 1 03fc^Lfc* 

1 >-{4A^a«m# i -cfc o » t> a 1 >i*?-f 

s. «iff^>f (io) rm*«:ti3^4i?gtc 
at. s ( 5 > ~ < 9 > co&wmmcnmsiatm. 
i r 9. 5 2 j r 9 j t . ^oMom^oagR 

^J0»ffir4. 76j OfflR»r 4 j t<V£» * 5 i 

1 94 94V**U7(C»U5;h.*Wi:5 
4 >*«l«rii£&*: r 4 j 9 4>"fc££. f&*>^?-< 
55^(9) S-CHvW ^^7 £13494 ^#0>® 
ft»*«m&*i?mt(ft 494y« 
JPKTtt. HDtti*iS±t2h'7 MSJir*-|>cOT\ b* 
<y MOMR 11.1 2ttt2t'v K09agSr1f& *.lf J: 

[0053] 06 tcjj^fa-^ 3 1 it. W8l/>mft 
»ta52 3*^aj^$tl&SagUOfflS:5«y^L. ffiA^E 
ffcLfcBHC-kj&OJ: 3 KLTi»f^ b'-y hIRfrffffi 
LTHJ*"*-*. i<7)-r3-^3 1*^tiJ^$h.2.ifflet' 
•y H5te^-r«td«:b'-y hSOSfflSl 1 . 12t 

Art$*ucv>*. t*.y vwm»i i . 1 2«s «&gaj 

«t5rtWa-^3 l**&ffl:*j3*L&W&f >y h»fciS 
tfcb*-y bW&Ztto . f «r*>*t» hffifiS 1 1 ? 

5*3-^3 i*»4.«$n*MiEb*»/h»«!tt, am. 

£*l&HfiEb*y MBtfftt. ^7bP^'X^7*^Oai* 
CWLTTttlEtr-y h£fflwLT2ra»«6fcJ:l>l!n£2& 
2 9 ft**-. £0*3 CUT. JdWft9-f >*fcj6fc 

[0054] Wi« 3 5X««/hfttr«r3«^. SUM 
ffiOfctf>fc:#JBW-£ 9 4 >*li 3 ~4 9 4 >T& *) , is 

y hi? Vx9 7 ft»&s*i& 94 >m± 1 ~2 94 y? 

B&m#tf>*£ ^7 h UiSA 9 7 fcS^f S»t£ttb* y 

Mtttfrfeb-r. 2 5 4 ^7 

h 1^ 7 Kgfrrsfgfteiib'y MOBSi 1.12 
ttll^M)WfeMTar3J:3ftWW-4. 2 1 
%«IS/jNjrfT=5r3^^«. SUMii}tf>*:*><^#fSl?4 
V»tt5~6 94 >X't>>0. y7H/i/*^7{:8tS$ 



*ia94y&i±3~4 54yr&s. ios-^tni. f 
tMMII, 1 2t±2b'.yf<oif®ESr4T^dJ:di: 

[0055] iOJ: a fcr. WW"* 94 >®*<'>^v^ 

<«*>, «ft*||rt-*94y*##v*lft^liltttf* 

S£k*«srtBfc$r4. 
[0056] 

mmzfrfrtok-f. Mv^5W>-^*>j{i2*6o»^ 

^Hjfi^ff £ £ k & fc k> -5 Sftm^fcS . 
[HiBo«#*IMj§] 

[s i ] *»BH^B«wflEsaftiat<o* 1 em&m 

mzTscmfsm-ehh. 

[02] 4«H9AnR«jmHa^fl! 1 

[05] *y%B>i<oM*afes^isiswss3 <rm&m 

[06 ] *%9Hco®$?i?«3E&3£S<03&3 <^)«»0» 

^ «UKaajS5^)-HW«:^iiftric0T:** ■& . 

[07 ] 7 1 %«MN<0*^<0ft|«fefc:i «B»«g» 
[08 ] t^3^W*«gE3!^S<O-ff!IS-^-rt8Jj!t0 
[09] fi£^®*#&3Q^K<o-Mfc:*$W&ia& 

[010] mt<mwmm®k^<n§m<r>--w*m 

BHt^ 4-fS*, 5 -WdUfli. 6-JD3WS, 7, 
8—9-f^*U, 9—feV-^^. 1 0— ffi^MMS 

11, 1 2 -b*«/ MBffiSU. 2 1 *-7*/M«D 
fftt. 22 yPMm^^^. 2 
8#!BS. 24-«f 9X9A>-i'7*TSv 2 5 - 
£6&aifRg5, 26-anJWMP, 27-1-27-5- 
^aS«-feU^^. 28-1-28-6, 3 0-** 



(9) 



0-2 2 94 9 1 



2 9-fllfflt&. 3 1-f3-^. 
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